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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable voltage of an 
accurate value with a low power consumption. 
SOLUTION: Divided voltages Vd1 to Vd4 generated by a voltage 
division circuit 23 are amplified by corresponding pairs of P-type 
driven operational amplifiers 241 P to 244P and N-type driven 
operational amplifiers 241 N to 244N. Output ends of respective pairs 
of operational amplifiers 241 P to 244P and 241 N to 244N are 
connected to common output terminals T1 to T4 through 
corresponding transistors Tr1 to Tr8. A transistor control circuit 245 
alternately turns on/off two of transistors Tr1 to Tr8 which are 
connected to each of pairs of operational amplifiers 241 P to 244P and 
241 N to 244N, and then, output voltages of P-type driven operational 
amplifiers 241 P to 244P and those of N-type driven operational 
amplifiers 241 N to 244N are alternately selected and are outputted 
from terminals T1 to T4. 
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T*. 

[Mik^m #EH832 3*s4J0r*»E«EVd 1 
-V d 4<D-etl-e*;£, PW&tih<D*^7l''72 4 1 P 
-2 4 4 P tNWHWi<0t^7>^2 41N-2 44N 

tvwfcrmvmuTZo *^7>?'2 a i p-2 4 

4 P. 24 1N^2 4 4N<DS»®Htfj*tt. *tfoiTS 
h^>^*T r l^Tr 8*^Ur*a©ffl*»fT 
l^T4KflH*S#irtr»4. h7>y^*WflPHB2 4 
5tt. *^7>7'2 4 1P-2 4 4P. 24 IN- 2 4 
4N<b<DS3t«Cfla*Sn/c20<D h7>^X^T r 1 - 
Tr 8 &5cE.lCtls • P^iEibCD*^7>7* 
2 4 1 P-2 4 4P(Odi*»EiNaiBft<05f-^r>^ 
2 4 1 N- 2 4 4 N(Da*«Ei iiXSJCjllRL t«l+- 

t i -T4fr6fflars. 
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[iron ] flu&snfc*E^6a»©*E€:*ft-r* 

HE&£#££> 

E^*Hfr&*£Sftfc«E*Jt i ^mum 
v?tfr%mf&2tizmiomEmzt* pt 

BJEJB2 omtttwmMU&lKtiatLZtitclKZV 10 

?*tfrbto&StiZ1lt2<DWmttttfi. B9E« 
BE»4*« <t dd^-SS £ (Dfel Ktt^JtcftK $ ti r ft £ WM 

> $ 7 -T S C £ «c cfc 0 . fJEJs 1 OSttHBH i h? 
EST 2 OflMHKi ©U1*«E*3ZSKW 0 ffi* 
T^x-f ??IN«§IB£. 

[«3»i2 ] i»e* -f ^ ?«niilBtt. fries 1 a 

E* 1 <D*A v ^£iWEfB2<DX A v ?<D*>*tcK*- 
£££ fcfifita»BEBB^ 6 ft * c £ i T S 

m#js i * fc« 2 ecKK<D«aas«. 
i9E«s©£ra*a>m£* $ nfctii^^i . 

9>E-l!^OS*«^ ©^«B*pyc W 0 c £ 30 

' »FS#EI§Brt»6ft £C 4 »#« 1 *fc 

tt2KE»<Z>««»». 

ftfcatfji££, WES«3R^«C3fffi(DTO4«X»EU 
rg«3 S#f3£ ^ 6 ft 4SB»E3M>»EIIBr * 
^Ci £ -T 5 11*31 1 * fctt 2 CCEIKOSHtt 

So 

[W3PI8 ] »E»EHBB«»*nfc«EtllB©» ' 40 

WEit«*attf«B»EEBBec J: 9 #E£ n/ct»<0» 
E«ECC#j£Lr«»EStirt^. C£**HS£f* 
*fctt4KE»D«BHaSH. 

[0 00 1 ] 

£ o riEttftffl0«E£fi«»«;fcr£j£T 

omasasacciwr^. so 



[0 00 2] 

EVa*£ES«iR l-R4tCcfc0»EL. Of-^ 

[0 00 3] ^>e-y>xaftEB*ttj«orc»** 

^7>7*fC«\ H6 (a) fC^rPS¥a=*h7>^7s 
^^5»J5!tSti'5PSIg3ftO+^T>^<i:, 06 (b) 

[0 0 0 4] PSL NSSKI6<0=*-^T>^e 

«teESti*-r>t:-y>^*ftBB®ffl*«Ett. -en 
-enrassE* y7>K«E«c«»i//c«E«:ia*"r* 

f£fi#£>$. C<Dtc$>* Bitt^+OMW&E. £ U riEBt 
ftfI<DmE£f#£fc#CUi, PS, NSfE$J(7>*^7> 
7*(DS»WBlHiBoy7> KWBM, *fcW:®fs«EfM 

cc'srm&^^^c oft < rafter. tMWfflw*** 
[0005] s/c, s«mEKfflfflo/c3E£Hi;fr-r£ 

PSfESfrcD:t^T>:/£^> FSEKUBflfrl/fcSEfc 

£ NSiEijjcD*^T > ^n-en^ai^E^v^fc-r 

*C ££<£*>. SS0/ciEilfta©U**E«:»J:*5£ 

© P SIEttCD * > A*4S £ N 3Sgtt<& * ^ 7 > 
9. PSIBttO^^TV^OA^aa^PSIEIliO^^ 

[0006] 

[RB^JiBifcUJi^irSHIH] b/PO, H7CC7RT* 
KSStt. P^iEi*o^^r>^£NSIgtii©^^T> 
^tn*ti©A^nofc«»stifc»d«as8 1 - 8 4 

€Cj:f3A*48K:affla>WS/c». ffl«^mECc4>^ 

-»©Paffl8lbO*^T>^4NaKIW)*^T 
> 7'<Dmt%r&<D' < -7 7 * (c J:- 0 -e h?ti<D B^«EO 

Pfflosf^rv^ottiMEo^NaiKibosi- 
^r>7 p <Offl*«EJ:0W< ft^-Cl/*? tirO«EiS 

[0007] u^'ot, s6*o«««K'cti s -eon 

WSBS^OJIHW** 1 ** < . frSOSE-fbS titeJB 
Hj^E^r IfiWIW* "C tii* t h C £ S ft ^ £ C o F^ 1 ! 

mfih^tc. *§&m. ±EHtt«:«*rttsnfcto 
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[0008] 

*>y**fr6**S*i. *E«E»£#8«:jt»)Sti 
fc* 1 owaH^BJE* 1 CD« 

Ba^<b»iSK^a?ijtcjiiBfcsftte* i <z>* -r * *4*> 

6ttJ$3ti&Sn®4MiaB4. -r h 10 
7>s>x**>6tftffiS*i. frE*Eft£¥S(CJ:9ft£ 
$ ft /cHE * 5 9 2 4 fj CJH 2 ®Jt M 

tta$4-i£Jir24>lMBB4. fJE*E*£*&4 
ii^iS 4 on cc^jccffitt $ ft r & £ «M8#£<t . gifts 

m\<OT,J j*tmUW,2<DH -;*4*3£S«C:d->* 
[0 0 0 9] c©»SEKlJ:titf, *14)ttMaB4JK2 20 

«r»eo. *n*n^itMu/c«Et3ffi«:u*r*. 
c©fc«>. an ^(i@»4fli2a)ittMiiK<b^^j« 

fti# WE 4 S 2 (Dif WIhIB^ h OffiftHE 4 Z¥-mt b 
tcmKZ&XTZ. ftoT, CfiD«Bi8ltt, fi:£<D^ 
»KB 4 Jt« 0 r »7SK^IE«iffl©«E*SS b tcEm 

EW2©^-f vf©B***7S*fc«(C, BuiS*l© 30 

©»«BB4JII20»«iaHW)ffl**3Ma--©5» -f S > 
^rjgtt* ft* C 4#«tc»fc«>, B 7 6C7n-r««»acc 
fcttSSEifflE^tf^Ofc^. S6->r. SSiSiSgB 
#OflS»*a*» 1<<<£T£-£SC4#-C££. 
C 0 0 1 0 ] CC0«flttt|IO*EK£¥a<!: l/ttt, n 
*JJg«Sftfc1Kft<DSia4, NEIWa^OteM^.^ 
6*diSti/ctH**4))>64Sa!a»«St^EBK. * • 

SO«*«:»4 **E«c*«S tf *Sl*?-HflE 

MS«t» ta»»Er * *a 4 * % * a ^s^is^co 

#EHBfCfc»HT*C4rt«r*4. ««:. WESSS2 
'©#BEHB**Wi#EiaB*ffl^*c4«:J:») . 
0«E*J8*feS^*HB8f»«cM«aW»titt^© 50 
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i9E»E@Btt#»S *ifc«E«:tBR<Z>»E«E«:»E 
OTfflrtU l»Eit«l#aiWE#EilB«cj:»3»ES 

[00 11] 

[JMH0**©JB«] BIT. 

4 oofEKjUEfc: J: 0 ffitt*r 5}KftS7S»g 

;n«, »ffiii/rEa*nfc»i©afi<b»2©a« 
t . mi ©asfiecff #gj«ceks ft/cit^o^n^ 1 
1 4 . sr 2 ©sfitcw^ifiiccEa $ *ifca»o»-»«* 
13 4. MSsrB^^±$n/c^ H H B 4^iix.. 

[00 1 2] «B»IK2tt. H2«c«rJ:^«c i HEIh] 
B2 1 , WMBB2 2 , iMSelB 2 3 , ffi*0B2 4* 

EV4, V3. V2 ( VI (V4 >V3>V2>V 1 ) 
4, gifemEVO <Vl>V0)*£j«U ItK^A 

3 RlWI K 5^ ^4 (Cflttft-TS. 

[00 13] WEBB 2 1«> «ffl«EVDD€rffl*-r 
£»K2 1 a, «8H2'l aJ&>6ffl#Sftfc»E*EVD 
D*»ELrtti*-rSflE3B2 1 b&V&K&2 1 
6ffi^$ft^E^¥vf{t^^>¥^n>f r >^2 1 c 
*6flMESft. W»{t3*i/c*E«EVp**«lHB2 
2«c«»T4. 

[0 0 1 4] WSIsIB22«, ^^T>7*2 2 a 4ffiJn 
Ra. Rb*P6ateS£*u #E@B2 l3&>6fia&3*aS 
^EilEVp^^T>7 , 22aC0^il4Lr. 
6«»S*l*»»«EV r e f «r«H (Ra + Rb)/ 
R b fgtcttSL> «MBLfci»tt*EV d 4 £#EIniB2 

[00 1 5J'#.EHB2 3I*, ffiinR 1 4 Oi£5»Jlsl 
Ba>6«JS8tt % WttliB2 2*6flt*SSti/ci»iB«E 
Vd 4^gtaR l-R4CC € fc:0^EL, ^tEmEVdl 
-V d 4 *U*@B2 4tCfl96-rS. 
[0 0,1 6] ffl*BB2 4 tt, H2Cc^rJ:^«:. 
»t^7>7'2 4 1 P-2 4 4P, NMIEKjCO^-< 
7>7*24 1 N-2 44N. h7>^$Tr 1-Tr 
8. F-T>^*WaiHB2 4 5acX-/>^-*2 4 6 

; 0 0 1 7 } P§mHb<D*'<T>7'2 41P-244P 
tt, 5tE0B2 3^6«»$ti5»E«EVd l-Vd 

4 0)?^. »J6T*»E«EVd 1-Vd4t»l««c 
«»SOrtB^r^. PSMn»<D*^T>^2 4 1 
P-2 4 4 PCC— tt—<£ttfol,Xn%mW)<D*'<Tl'y' 
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24 1 N~2 44N#EBSft"CV£, N^S3*<D*^ 
7>7*2 4 1 N-2 4 4NJt #E(elB2 3 d»6«*S 
ft£#E«EVd 1 -Vd 4© 5 £#E«E 
Vd l~Vd4*&l»K*MIOTtt5#rS. 

[00 18] h^>^X^$iJai©J§2 4 5tt. 

(Wittf 1 0 0 KHz) 

VCLKEPiJOT*. h?>^X*Tr 1 -T r 8tt, W 

h -7 >yX^T r 1 ~T r 8<Do%. YvyV* 
*T r 1 . Tr3, Tr5, Tr7(t «*B<D-« 10 
(KUO) /)Wf^t^7>7'2 4 1 P-2 44 P 

l-T4tc8$fcSft. W-F^0^70CL 

4 . T r 6 , T r 8 tt, MtBOHS ( K U -T >) #*t 
rET£tf^7>7'2 4 1 N-2 4 4 NOtti^SgtcS&BlS 
ft, ffeft (V-X) WfcftB"*"***! 1-T4KH8&3 
ft. fOy- >'<-£2 4 6-2 4 9CDtB^S^C 

[0 0 1 9] ^>A-$246-249tt, ^CDA^S 20 
*i^a7^^^>CLicJg^eft. fa^7-(>^ 
ltF7>^ ^tWilB 245*88»3ti5^D7 
£(I#<DU^JU£J5&L,r h-7>^*£T r 2, Tr 
4, Tr 6,'Tr 8(Cga&T*. 

[0 0 2 0] Hl©tf K5-f^3«. 4 a B I^^oH 

o^s*fii Hcigfitsft, s«fia2a>6fi«sstis 
Ji^7t3CSE«:ep»n-*"^. 

[ 0 0 2 1 ] ?"J K 7 -T ><4 tt, "flUUK^* )\y l <£>ff-sf 30 

«ffii3cc«ttsn, *iiRBai2*6«»&snsatto 
* > ^h«a *«hse o -cimmb 1 3 k«^be*hm] 
[0 0 2 2] $r$£i§5{i, fTK^-^^oaa^i 

[ 0 0 2 3] *{C.-COJ:^CC«JiE3tifciB[fia^n3SB 
Oittffi*ttBflr-5. H2<D«IRRB2©«H2 1 40 
ffl*3tife«ffll«EVDDtt, #E2P2 1 btcJrOSE 
Sft. lo, ^fflr3>f r >1f2 1 cK<fc*3¥»<t2 
ft. #E«EVp<k0rflMHaB2 2«C«lftS*i4. *t 
iHlsIB2 2&. ^El°]8§2 l*»6fltt&Sft**E«EV 
p>£*^'7:- •' 2 2 aOaiRiU-C. ^SB/^6«iSSft 
SBiWEV refS(Ra + Rb)/Ra »(CW@ 
0. lS«*EVd4<bL/r*EilB2 3tcfltl&rS. ft 
EE3S2 3«. WMEIB2 2^6fitt&Sft/cWWEV 
d4£&}KR I -R4tc<fc9#EU #EHEV d 1 - 
Vd 4iorWrt@B2 4lcfit*§T*. 50 
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[0 024] H20tB^lHiSS2 4<0b ^>v7s£$lJMel 
B2 4 5tt. WSifi» (Wxtf. 1 0'OKHz) <D?u 
7*7 4>CL«CSlllQU h7>^$ 
Tr 1-T r 8CD^> • tf7£*lWT£, CftKJ: 1 ?, 
— »CDP^|g«JO^^T>7*2 4 1 P-2 4 4PCDffi^) 
^EiNS/|gtbCD^-^T>7'2 4 1 N-2 4 4N<Dfcfci^ 

[0 0 2 5] WiLtf. 5tEHE V d 3 £ifi§T£-*t<D 
?WM<0*^Ty72 4 3 PiNSiBBKDtf^T:/^ 

2 4 3Ntt. -eft-eft. *a 7^«#«:J:0SE1:k:*> 
$Wh7>^X^Tr 3 £T r 4*/HyrSS«c»-T- 
T3*6«ES:ttl*r*. 

[0 02 6] WaSUfciSK:, PfflKlfcO*^T>y2 
4 3 PC0ffl*aE««i8i«EfflCCffl«rOri»< ttS«l6J 
NSIBttO^^T>7 , 2 4 3 Ntt^^>K«E 
«l«:ffl»Lrfi<ft*«|fil3W**. LA>U -MOPS 
HBft<0*^7>7'2 4 3 P <bNMSEtt©^^T>7 2 4 

ZCC:*->£ft£ h7>vX^T r 3iTr44/rL*C*S 
*T3fr6lK«. fio/ SStc«E*lttfrr*. c<0/c 
PSIgttO^T>7"2 4 3 POffl^SEiNSIB 
«KD*^7>7'2 4 3 NOUJ#»E<h#¥^teftfc* 
EtfiHMKEV 3 t LrS^T 3a>6fcB#£ft£. 
[0 0 2 7 ] if h'7^<3tt, MWHt5fr6ttl&S*i 
fc*-f 5>y«#«:«£-5-C. »»«EV0<kKtt«EV 

i-v4©*a>6aw&^£«E*a!RU a&ttts© 

1 (C^6^^^)^6ft/c^©il!R(f^- 

^-ft-eften^T^o 

[ 0 0 2 8 ] ?«J K 7 ^' 4 ftlftS *ifcB«ft^«Cfi6 
-o"C, SJI6«EV0 tffitt«IV 1^V4©*^6*W 
tt«#«E*j8tR0 . 5 ^60^ W ^ > 

CC^^riatRLfdf ^^E^^ff^S 1 3 tCEPflOT 

[0 0 2 9} CCDcfc^CCOr. ««*K%^*;H<0jl!R 
«SI<0^®® 1 1 <Mi-^mS 1 3 t<D££TS»Sft 

[0 0 3 0 ] ±a!LfcJ: ^ CC. COSW«S(t 
-«<D P SIEtt© * ^ 7 > 7'(7)ai*lE £ NSSiESfKO ^* 

mEiLrfcB^-r^o ccotcib. comM&mz, ffi^ 

®* VJSB i tb?S O r t lElbT ^> /c26<D.|g^^ 

E*E»«caEffl*ai*-S ,J 5. 
[0 0 3 1 ] CO£M<DS»j£BfCJ:fttt. 
>^^Trl, Tr3, Tr5. Tr7cbTr2, T 
r4, Tr6, T r 8 t ^rScSOC^O Sxtl^OT . 

Who* ^ 7 > 7"cora1 r . • SEiKlK**^* i; 5 c <h ^ 



[0 0 3 2] £6<c. C0«»S0WCj:*itf. H71Ctjt 
r«fflSJK©JSiWSJA^C^c:«!). 0 7<OSfflSat±fcfc 
Kit, 'J 0 fc£tt«E£» * C 4 # 
•cti, C(Dtctb. 1 l fcJrtfff-^mS l 3cc 

(0 0 3 3 ] fc*>\ C<D£9?«:, ±E*»©JI5««:|RS 

©NS*^7>:7\L PH*^7>7©»*i2»B4T*R 
WEO»A:tf»»5Ci«cJ: 0 . i#Bfc»©IK»«E 

[0 0 3 4] */c, liEKWCtt, h7>^^» 
i8 2 4 5 6 ffl* S n 5 ^ n ^ 1 0 0 

KHzr^o/Co — #©PSfB»<D*'*7>7' 

its fttcmE.&£m o z&jimz 2 4 *^ 6 ti* & 20 

[0 0 3 5 )S/c ±i2RWr», h7>^j»Trl 
r 8 «n f t ^il/^I h 7 >vX ^^6t8S^ 
tlT^fc. L/^L. h7>^^Tr 1-Tr8« 

tt, -a©PHKtt©*^r>^<Dai^«E<i:NaiK«) 

O*^T>7'(0Ui^»E<!:^¥l&{fc3nfcaE^S5E0 

rtt*iiR2 4*6ffi*S*i*<Dr*n«. ffiKcc^s 

P^+*iU«»»»h7>^^ir^6«Wtsnr4>J: 30 

[0 0-36] 4*5, B2©U#[llB2 4©PgSffi«j*^ 
7W2 4 4P 4 NSSES(j*^7 >7* 2 4 4 NRCf h 7 
>2/**T rliTr 2ft>64teKSti«BB(2. 
832 3*6«»ShS«EfliEVd4*H-#jEa[Lrc* 

[0 0 3 7 ] P3Ligt*<7>*^7>7*2 4 1 P-2 44P 
CC«ttStlteh^>y^*T r 1 . T r 3. T r 5, T 
r 7 4NISSg«J©*^7>7'2 4 I N-2 4 4NCCSM 
jfh/cF7>i/X>Tr2. Tr4.Tr6.Tr84 40 

U». EP^. h7>S***T r 1 . T r 3. T r 5, T 
r7«E£{C*7Stffc»«C, r7>^^Tr2, T' 
r4. Tr6. T r 8 h^y^X^Tr 
2 . T r 4. Tr6. T r S^±(Z t?S tffcfiCC . 
h7>^^Tr 1, Tr 3. Tro, Tr7*t>c 

[0 0 3 8 ] CO<£ ? ftttmcTfttt. -*t<OPSIBtt 
<£>*<^7>:7*2 4 1 P-2 4 4 P<D&t}$&tNpM$bO 
t^7>72 4 1 N-2 4 4N0tB^S^T 1 -T 50 
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4(ciu-(d^-{ 5>^raasti-5c4^(r*/c», b 
Eise^ftoft** «fc 0 mucmtr * c 4 #r * * . 

[0 0 3 9] C©«iap«if¥*JI3lT*/c»«Ctt. Wit 

> («F£. ^P7^7-(>CLl)(Ch7>yX^Tr 
1. Tr3. Tr5, T r 1<DY— h£lg|SL/, ffc^O 

(^D'^7-f>CL2) GCr^^* 

£Tr2, Tr4. Tr6, T r 8©y- h SrSSW 
£ 0 h7>yx*(JWBB2 4 5tt, WU*. £a-y? 
7OCL 1 OC/W u^ucda^x (5j->fijaHi^) * 

h7>vX^Trl ( Tr3. Tr5, Tr7CQ*><b 
h7>y^^Tr2, Tr4. Tr6. T r 3<D*>t 

5. fflL. ctO^^ttfllflcCCIIKtSti-r. EK©aws* 

CO 0 4 0 ] B 2 fC3*-j-««tt» 2 O^E(h12§2 3 tJ . 

fiK r 1 - r 4 *«aa«^»B$«ti-c Ct\i\ ^ti 

i> S ^EIsIK^W SJl-C * -5 . 3 <, tfcj* 
ElIB4 0Tt^ 3>7 r >^©it^J[H]^6^5^^> 
#E0»*^TSC<fcfcTOST*4#. ^3 
Kl7R-r-»ElsIB6 3*a5fflL-Ct<fc^. 4*5. B3«C*5 
1>T. «»JE«<DSE!sI»2 1. WM05S2 2RO'airt 
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CLAIMS 



[Claim(s)] 

[Claim 1] It consists of an electrical-potential-difference generating means to 
generate two or more electrical potential differences from the supplied electrical 
potential difference, and an N channel field-effect transistor. The 1st amplifying 
circuit where the 1st amplifier which amplifies the electrical potential difference 
generated from said electrical-potential-difference generating means, said 1st 
amplifier, and a current path consist of the 1st switch connected to the serial, The 
2nd amplifying circuit where it consists of P channel field-effect transistors, and 
the 2nd amplifier which amplifies the electrical potential difference generated 
from said electrical-potential-difference generating means, said 2nd amplifier, 
and a current path consist of the 2nd switch connected to the serial By switching 
on or turning off by turns the magnification means which it comes to connect with 
juxtaposition between said electrical-potential-difference generating means and 
outgoing ends, and said the 1st switch and said 2nd switch The power unit 
characterized by what it had for the switch control circuit which changes the 
output voltage of said 1st amplifying circuit and said 2nd amplifying circuit by 
turns, and outputs it. 

[Claim 2] Said switch control circuit is a power unit according to claim 1 
characterized by having the control means which changes ON or OFF of said 1st 
switch and said 2nd switch after making both said 1st switch and said 2nd switch 



turn off. 

[Claim 3] Said electrical-potential-difference generating means is a power unit 
according to claim 1 or 2 characterized by consisting of a resistance mold partial 
pressure circuit equipped with two or more resistance by which series connection 
was carried out, and the outgoing end drawn from the node of resistance of said 
plurality. 

[Claim 4] Said electrical-potential-difference generating means is a power unit 
according to claim 1 or 2 characterized by consisting of a capacitative element 
mold partial pressure circuit which makes the outgoing end drawn from the node 
of two or more capacitative elements and two or more of said capacitative 
elements, and an electrical potential difference which is different in said two or 
more capacitative elements by changing the connection condition of two or more 
of said capacitative elements one by one charge. 

[Claim 5] Said electrical-potential-difference generating means is a power unit 
according to claim 1 or 2 characterized by being the booster circuit of the 
capacity distribution mold which consists of two or more capacitative elements by 
which series connection was carried out, an outgoing end drawn from the node of 
two or more of said capacitative elements, and a means to carry out sequential 
distribution and to store up a predetermined charge in said capacitative element. 
[Claim 6] It is the power unit according to claim 3 or 4 which said partial pressure 
circuit pressures partially and outputs the supplied electrical potential difference 
to two or more partial pressure electrical potential differences, and is 
characterized by what two or more said magnification means are allotted for 
corresponding to two or more partial pressure electrical, potential differences by 
which the partial pressure was carried out in said partial pressure circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the power unit of the 
display device which generates the electrical potential difference of a value exact 
as driver voltage for driving a display device with a low power about the power 
unit of a display device. 
[0002] 

[Description of the Prior Art] When generating four driver voltages, supply voltage 
VDD is pressured partially by the partial pressure resistance R1-R4, and carries 
out impedance conversion by the impedance-conversion circuit, and the power 
unit of a liquid crystal display outputs it as driver voltage VA-VD, as shown in 
drawing 5 . 

[0003] There are an operational amplifier of the P type drive which consists of P- 
type semiconductor transistors shown in drawing 6 (a), and an operational 
amplifier of the N type drive which consists of N-type semiconductor transistors 
shown in drawing 6 (b) as operational amplifier which constitutes the impedance- 
conversion circuit. 

[0004] However, the output voltage of the impedance-conversion circuit which 
consists of P type and an operational amplifier of an N type drive tends to output 
the electrical potential difference deflected on supply voltage and a grand 
electrical potential difference, respectively. For this reason, in order to obtain the 



electrical potential difference of a value exact as driver voltage of a display 
device, the current passed to a grand electrical-potential-difference [ of the 
differential amplifying circuit of P type and the operational amplifier of an N type 
drive ] or supply voltage side had to be made [ more ], and there was a fault that 
the consumed electric current increased. 

[0005] Moreover, the approach of obtaining the output voltage of the stable exact 
value is considered by equalizing the output voltage of the operational amplifier 
of a P type drive, and each operational amplifier of an N type drive by. making 
into one pair the operational amplifier of the P type drive which outputs the 
electrical potential difference deflected to supply voltage, and the operational 
amplifier of the N type drive which outputs the electrical potential difference 
deflected on the grand electrical potential difference, and connecting an outgoing 
end in common. In this case, from the operating characteristic of P type and the 
operational amplifier of an N type drive, as shown in drawing 7 , by connecting 
the very small resistance 81-84 between the input edge of the operational 
amplifier of a P type drive of a pair, and the input edge of the operational 
amplifier of an N type drive, it is made low a little and stabilization of actuation of 
the operational amplifier of a P type drive and each operational amplifier of an N 
type drive is attained from the input potential of the operational amplifier of a P 
type drive of the input potential of the operational amplifier of a P type drive. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the power unit shown 
in drawing 7 has the potential difference in an input edge by the very small 
resistance 81-84 connected between the input edges of the operational amplifier 
of a P type drive, and each operational amplifier of an N type drive, the potential 
difference arises also on the electrical potential difference of an outgoing end, 
and a ripple generates it in output voltage according to actuation of the 
operational amplifier of a P type drive, or the operational amplifier of an N type 
drive. Moreover, the electrical-potential-difference inversion phenomenon in 
which the direction of the output voltage of the operational amplifier of P type will 



become higher than the output voltage of the operational amplifier of an N type 
drive among each output voltage by the variation in the operating characteristic 
of the operational amplifier of a P type drive of a pair and the operational 
amplifier of an N type drive occurs, and a direct current increases. 
[0007] Therefore, in the conventional power unit, there was a problem that power 
consumption of the power unit itself could not be large, and could not output the 
driver voltage by which the request was stabilized with a low power. This 
invention was made in view of the above-mentioned actual condition, and aims at 
offering the power unit which is the exact value stabilized in the driver voltage for 
driving a display device, and is generated with a low power. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the power unit of this invention It consists of an electrical-potential-difference 
generating means to generate two or more electrical potential differences from 
the supplied electrical potential difference, and an N channel field-effect 
transistor. The 1st amplifying circuit where the 1st amplifier which amplifies the 
electrical potential difference which was carried out by said electrical-potential- 
difference generating means, and which was carried out, said 1st amplifier, and a 
current path consist of the 1st switch connected to the serial, The 2nd amplifying 
circuit where it consists of P channel field-effect transistors, and the 2nd amplifier 
which amplifies the electrical potential difference generated by said electrical- 
potential-difference generating means, said 2nd amplifier, and a current path 
consist of the 2nd switch connected to the serial, By switching on or turning off by 
turns **, the magnification means which it comes to connect with juxtaposition 
between said electrical-potential-difference generating means and outgoing ends, 
and said the 1st switch and said 2nd switch It is characterized by what it had for 
the switch control circuit which changes the output voltage of said 1st amplifying 
circuit and said 2nd amplifying circuit by turns, and outputs it. 
[0009] According to this configuration, the 1st amplifying circuit and 2nd 
amplifying circuit output by turns the electrical potential difference which 



amplified the same electrical potential difference supplied from an electrical- 
potential-difference generating means, and each amplified. For this reason, the 
output of a magnification means to come to carry out parallel connection of the 
1st amplifying circuit and 2nd amplifying circuit outputs the electrical potential 
difference which equalized the output voltage from the 1st amplifying circuit, and 
the output voltage from the 2nd amplifying circuit. Therefore, this power unit can 
generate the electrical potential difference for a display device drive with the 
stable exact value as compared with the conventional power unit. In the power 
unit of this invention, after said switch control circuit makes both said 1st switch 
and said 2nd switch turn off, it is desirable to have the control means which 
changes ON or OFF of said 1st switch and said 2nd switch. In this case, since 
the outgoing end of the 1st amplifying circuit and the 2nd amplifying circuit is not 
connected to the same timing, the electrical-potential-difference inversion 
phenomenon in the power unit shown in drawing 7 does not occur. Therefore, the 
consumed electric current of the power unit itself can be reduced remarkably. 
[0010] The resistance assembled-die partial pressure circuit which consists of 
two or more resistance by which series connection was carried out, and an 
outgoing end drawn from the node of resistance of said plurality as an electrical- 
potential-difference generating means of this power unit, Or the capacitative 
element mold partial pressure circuit which makes two or more capacitative 
elements by which series connection was carried out, the outgoing end drawn 
from the node of two or more of said capacitative elements, and an electrical 
potential difference which is different in said two or more capacitative elements 
by changing the connection condition of two or more of said capacitative 
elements one by one charge is applicable. Moreover, said electrical-potential- 
difference generating means is applicable also to the booster circuit of the 
capacity distribution mold which consists of two or more capacitative elements by 
which series connection was carried out, an outgoing end drawn from the node of 
two or more of said capacitative elements, and a means to arrange a 
predetermined charge on said capacitative element by sequential. Since a 



penetration current does not flow into the circuit part which generates two or 
more electrical potential differences by using said capacity type of a partial 
pressure circuit or a booster circuit especially, the consumed electric current can 
be reduced further. Furthermore, said partial pressure circuit pressures partially 
and outputs the supplied electrical potential difference to two or more partial 
pressure electrical potential differences, and two or more said magnification 
means may be allotted corresponding to two or more partial pressure electrical 
potential differences by which the partial pressure was carried out in said partial 
pressure circuit. 
[0011] 

[Embodiment of the Invention] It explains referring to a drawing by making into an 
example the case where the power unit concerning the gestalt of operation of this 
invention is hereafter applied to the liquid crystal display driven by four driver 
voltages. The liquid crystal display concerning the gestalt of operation of this 
invention consists of a display panel 1 , a power unit 2, a line driver 3, a train 
driver 4, and a control unit 5, as shown in drawing 1 . The liquid crystal display 
panel 1 displays an image by two or more pixels which are equipped with the 1st 
substrate and the 2nd substrate which have been arranged face to face, two or 
more scan electrodes 11 arranged at the line writing direction at the 1st substrate, 
two or more signal electrodes 13 arranged in the direction of a train at the 2nd 
substrate, and the liquid crystal by which the closure was carried out among both 
substrates, and are defined by the intersection of the scan electrode 1 1 and a 
signal electrode 13. 

[0012] As shown in drawing 2 , a power unit 2 consists of a booster circuit 21, an 
amplifying circuit 22, a partial pressure circuit 23, and an output circuit 24, 
generates the driver voltages V4, V3, V2, and V1 (V4>V3>V2> V1) and the 
touch-down electrical potential difference V0 (V1> V0) for driving the liquid crystal 
display panel 1, and supplies them to the line driver 3 and the train driver 4. 
[0013] A booster circuit 21 consists of capacitor 21for smooth c which graduates 
the electrical potential difference outputted from pressure-up section 21b and 



pressure-up section 21b which carry out the pressure up of the supply voltage 
VDD outputted from power-source 21a which outputs supply voltage VDD, and 
power-source 21a, and output it, and supplies the graduated pressure-up 
electrical potential difference **** to an amplifying circuit 22. 
[0014] An amplifying circuit 22 consists of operational amplifier 22a and 
resistance Ra and Rb, amplifies mostly (Ra+Rb) the reference voltage Vref to 
which the pressure-up electrical potential difference **** supplied from a booster 
circuit 21 is supplied from the outside as a power source of operational amplifier 
22a to a /Rb time, and supplies the amplified magnification electrical potential 
difference Vd4 to the partial pressure circuit 23. 

[0015] The partial pressure circuit 23 consists of series circuits of resistance R1- 
R4, pressures partially the magnification electrical potential difference Vd4 
supplied from the amplifying circuit 22 by resistance R1-R4, and supplies the 
partial pressure electrical potential differences Vd1-Vd4 to an output circuit 24. 
[0016] An output circuit 24 consists of the operational amplifiers 241 P-244P of a 
P type drive, the operational amplifiers 241N-244N of an N type drive, transistors 
Tr1-Tr8, a transistor control circuit 245, and inverters 246-249, as shown in 
drawing 2 . 

[0017] The operational amplifiers 241P-244P of a P type drive amplify and output 
the partial pressure electrical potential differences Vd1-Vd4 which correspond 
among the partial pressure electrical potential differences Vd1-Vd4 supplied from 
the partial pressure circuit 23 about 1 time. Moreover, corresponding to one to 
one, the operational amplifiers 241N-244N of an N type drive are arranged at the 
operational amplifiers 241P-244P of a P type drive. The operational amplifiers 
241N-244N of an N type drive amplify and output the partial pressure electrical 
potential differences Vd1-Vd4 which correspond among the partial pressure 
electrical potential differences Vd1-Vd4 supplied from the partial pressure circuit 
23 about 1 time. 

[0018] The transistor control circuit 245 impresses the clock signal of high 
frequency (for example, 100kHz) to the clock line CL. Transistors Tr1-Tr8 consist 



of for example, n channel field-effect transistors. Among transistors Tr1-Tr8, 
transistors Tr1, Tr3, Tr5, and Tr7 are connected to the outgoing end which are 
the operational amplifiers 241P-244P with which the end (drain) of a current path 
corresponds, it connects with the terminal T1 with which the other end (source) 
corresponds - T four, and the gate is connected to the clock line CL. On the other 
hand, transistors Tr2, Tr4, Tr6, and Tr8 are connected to the outgoing end which 
are the operational amplifiers 241 N-244N with which the end (drain) of a current 
path corresponds, it connects with the terminal T1 with which the other end 
(source) corresponds - T four, and the gate is connected to the outgoing end of 
inverters 246-249. 

[0019] It connects with the clock line CL, and the input edge reverses the level of 
the clock signal supplied from the transistor control circuit 245 through a clock 
line, and supplies inverters 246-249 to transistors Tr2, Tr4, Tr6, and Tr8. 
[0020] It connects with the scan electrode 1 1 of the liquid crystal display panel 1 , 
and the line driver 3 of drawing 1 generates a scan electrical potential difference 
from two or more driver voltages supplied from a power unit 2, and impresses a 
sequential-scanning electrical potential difference to the scan electrode 1 1 
chosen according to the timing control signal from a control unit 5. 
[0021] It connects with the signal electrode 13 of the liquid crystal display panel 1, 
and the train driver 4 generates a signal level from two or more driver voltages 
supplied from a power unit 2, and impresses a signal level to a signal electrode 
13 according to the timing control signal from a control unit 5. 
[0022] A control device 5 controls the whole actuation of the line driver 3 and the 
train driver 4. For example, the timing signal for outputting a scan electrical 
potential difference and a signal level to the line driver 3 and the train driver 4 is 
supplied. 

[0023] Next, actuation of the liquid crystal display constituted in this way is 
explained. The pressure up of the supply voltage VDD outputted from power- 
source 21a of the power unit 2 of drawing 2 is carried out by pressure-up section 
21b, and it is graduated by capacitor 21c for smooth, and is supplied to an 



amplifying circuit 22 as a pressure-up electrical potential difference ****. an 
amplifying circuit 22 amplifies the reference voltage Vref to which the pressure- 
up electrical potential difference **** supplied from a booster circuit 21 is supplied 
from the outside as a power source of operational amplifier 22a (Ra+Rb) / Ra 
twice, and supplies it to the partial pressure circuit 23 as a magnification 
electrical potential difference Vd4. The partial pressure circuit 23 pressures 
partially the magnification electrical potential difference Vd4 supplied from the 
amplifying circuit 22 by resistance R1-R4, and supplies it to an output circuit 24 
as partial pressure electrical potential differences Vd1-Vd4. 
[0024] The transistor control circuit 245 of the output circuit 24 of drawing 2 
impresses the clock signal of high frequency (for example, 100kHz) to the clock 
line CL, and controls turning on and off of transistors Tr1-Tr8. This outputs the 
output voltage of the operational amplifiers 241P-244P of a P type drive of a pair, 
and operational amplifiers [ of an N type drive / 241 N-244N ] output voltage from 
a terminal T1 - T four by turns. 

[0025] For example, an electrical potential difference is outputted from terminal 
T3 by turns through the transistors Tr3 and Tr4 turned on by turns by the clock 
signal, respectively operational amplifier 243N of operational amplifier 243P of a 
P type drive of the pair which amplifies the partial pressure electrical potential 
difference Vd3, and an N type drive. 

[0026] As mentioned above, deflects to a supply voltage side, the output voltage 
of operational amplifier 243P of a P type drive tends to become high, and there is 
an inclination which deflects to a grand electrical-potential-difference side, and 
becomes low operational amplifier 243N of an N type drive. However, an 
electrical potential difference is outputted a high speed and by turns from 
terminal T3 through the transistors Tr3 and Tr4 turned on a high speed and by 
turns by the clock signal of high frequency operational amplifier 243N of 
operational amplifier 243P of a P type drive of a pair, and an N type drive. For 
this reason, the electrical potential difference by which the output voltage of 
operational amplifier 243P of a P type drive and operational amplifier 243N [ of 



an N type drive ] output voltage were equalized is outputted from terminal T3 as 
driver voltage V3. 

[0027] According to the timing signal supplied from the control unit 5, the line 
driver 3 chooses the touch-down electrical potential difference V0 and a scan 
electrical potential difference suitable out of driver voltages V1-V4, and 
impresses the wave-like non-selection signal to which the wave-like selection 
signal beforehand set to the scan electrode 1 1 of a selection condition was 
beforehand set by the scan electrode 1 1 in the condition of not choosing, 
respectively. 

[0028] The train driver 4 impresses the signal level which chose the touch-down 
electrical potential difference V0 and the signal level suitable out of driver 
voltages V1-V4, and was chosen according to the timing signal from a control 
unit 5 to each signal electrode 13 according to the supplied picture signal. 
[0029] Thus, the image according to a picture signal is displayed on the pixel 
defined by the intersection of the scan electrode 1 1 of the selection condition of 
the liquid crystal display panel 1, and a signal electrode 13. 
[0030] As mentioned above, the power unit of this invention outputs the electrical 
potential difference which equalized the output voltage of the operational 
amplifier of a P type drive of a pair, and the output voltage of the operational 
amplifier of an N type drive as driver voltage by changing and outputting the 
output voltage of the operational amplifier of a P type drive of a pair, and the 
output voltage of the operational amplifier of an N type, drive to a high speed. For 
this reason, this power unit outputs an exact electrical-potential-difference value 
for the driver voltage for driving a display device as compared with the 
conventional power unit. 

[0031] Moreover, according to the power unit of this invention, since transistors 
Tr1, Tr3, Tr5, and Tr7, and Tr2, Tr4, Tr6 and Tr8 are changed by turns, between 
the operational amplifier of a P type drive of a pair connected in juxtaposition, 
and the operational amplifier of an N type drive, an electrical-potential-difference 
inversion phenomenon does not arise and power consumption can be stopped. 



[0032] Furthermore, since there is no very small resistance of the power unit 
shown in drawing 7 according to this power unit, as compared with the power unit 
of drawing 7 , the stable driver voltage with few ripples can be obtained. For this 
reason, the rate of the ripple to the driver voltage which descended with the scan 
electrode 1 1 and the signal electrode 13 is able to drive a comparatively big 
display device, since it is small as compared with the conventional power unit. 
[0033] In addition, this invention is not limited to the gestalt of the above- 
mentioned implementation, but various deformation and application are possible 
for it. For example, with the gestalt of this operation, four driver voltages were 
obtained using the N type operational amplifier and four P type operational 
amplifiers of a pair. However, a required number of driver voltages can be 
obtained by using only the number of driver voltages which needs the number of 
the N type operational amplifier of a pair, and P type operational amplifiers. 
[0034] Moreover, in the above-mentioned explanation, the frequency of the clock 
signal outputted from the transistor control circuit 245 was 100kHz. However, if 
the electrical potential difference by which the output voltage of the operational 
amplifier of a P type drive of a pair and the output voltage of the operational 
amplifier of an N type drive were equalized is stabilized and it is outputted from 
an output circuit 24, the frequency of a clock signal is not limited to 100kHz, but 
can be changed into arbitration. 

[0035] Moreover, transistors Tr1-Tr8 were constituted from the n channel field- 
effect transistor by the above-mentioned explanation. However, if the electrical 
potential difference by which the output voltage of the operational amplifier of a P 
type drive of a pair and the output voltage of the operational amplifier of an N 
type drive were equalized is stabilized by the configuration of transistors Tr1-Tr8 
and it is outputted from an output circuit 24, it can be changed into arbitration. 
For example, transistors Tr1-Tr8 may consist of P channel field-effect transistors, 
and a relay switch is sufficient as them. 

[0036] In addition, if the partial pressure electrical potential difference Vd4 
supplied from the partial pressure circuit 23 is stable enough, it is not necessary 



to prepare the circuit which consists of P type drive operational amplifier 244P 
and N type drive operational amplifier 244N of the output circuit 24 of drawing 2 , 
and transistors Tr1 and Tr2. 

[0037] After the transistors Tr1, Tr3, Tr5, and Tr7 connected to the operational 
amplifiers 241P-244P of a P type drive and the transistors Tr2, Tr4, Tr6, and Tr8 
connected to the operational amplifiers 241N-244N of an N type drive make all 
once turn off, it is desirable to make it turn on. That is, it is desirable to control to 
repeat the actuation which transistors Tr2, Tr4, Tr6, and Tr8 are made to turn on 
after making transistors Tr1 , Tr3, Tr5, and Tr7 turn off completely, and makes 
transistors Tr1, Tr3, Tr5, and Tr7 turn on after making transistors Tr2, Tr4, Tr6, 
and Tr8 turn off completely. 

[0038] If it is made such actuation, since the outgoing end of the operational 
amplifiers 241P-244P of a P type drive of a pair and an operational amplifiers [ of 
an N type drive / 241N-244N ] outgoing end will not be connected to a terminal 
T1 - T four to the same timing, generating of an electrical-potential-difference 
inversion phenomenon can be controlled more certainly. Therefore, the 
consumed electric current of the power unit itself can be reduced more. 
[0039] In order to realize this control action, using two clock lines, the gate of 
transistors Trt, Tr3, Tr5, and Tr7 is connected to one clock line (henceforth, the 
clock line CL 1), and the gate of transistors Tr2, Tr4, Tr6, and Tr8 is connected to 
the clock line (clock line CL 2) of another side. After the transistor control circuit 
245 impresses a high-level pulse (ON control signal) to the clock line CL 1 and 
turns this off completely, it impresses a high-level pulse to the clock line CL 2, 
and after it turns this off completely, it impresses a high-level pulse to the clock 
line CL 1. According to such a configuration, all transistors can be made to turn 
off with an easy configuration between ON of transistors Tr1, Tr3, Tr5, and Tr7, 
and ON of transistors Tr2, Tr4, Tr6, and Tr8. However, it is not limited to such a 
configuration but the configuration of arbitration can be adopted. 
[0040] A penetration current always flows resistance R1-R4, and the partial 
pressure circuit 23 of the power unit 2 shown in drawing 2 has large power 



consumption. In order to reduce a penetration current, the partial pressure circuit 
which uses a capacitor is effective. Although it is also possible to use the partial 
pressure circuit which consists of series circuits of a capacitor as a partial 
pressure circuit using a capacitor, the partial pressure circuit 63 shown in 
drawing 3 may be adopted, for example. In addition, in drawing 3 , the booster 
circuit 21, the amplifying circuit 22, and output circuit 24 of a power unit are the 
same configuration as substantially as the configuration shown in drawing 2 . 
[0041] The capacitors C1-C3 for charge storages in which a charge for the partial 
pressure circuit 63 shown in drawing 3 to output a partial pressure electrical 
potential difference to an output circuit 24 is stored, The capacitor CC 1 for 
charge conveyance which carries the charge which a charge is charged with the 
magnification electrical potential difference Vd4 supplied from an amplifying 
circuit 22, and charges the capacitors C1-C3 for charge storages It has the 
switches SW1-SW8 which change the connection relation between the 
capacitors C1-C3 for charge storages, and the capacitor CC 1 for charge 
conveyance, and the switch control circuit 631 for partial pressures which 
controls turning on and off of switches SW1-SW8. 

[0042] First, the switch control circuit 631 for partial pressures turns on switches 
SW1 and SW2, turns off SW3-SW8, connects the capacitor CC 1 for charge 
conveyance, and the capacitor C3 for charge storages to a serial, and charges 
them on an electrical potential difference Vd4. Next, switches SW7 and SW8 are 
turned on, SW1-SW6 are turned off, the capacitor CC 1 for charge conveyance is 
connected to the capacitor C1 for charge storages at juxtaposition, and the 
capacitor C1 for charge storages is charged. 

[0043] Next, switches SW5 and SW6 are turned on, SW1-SW4, and SW7 and 
SW8 are turned off, and the capacitor CC 1 for charge conveyance is connected 
to the capacitor C1 for charge storages at a serial, and the capacitor C2 for 
charge storages is connected to juxtaposition in the series circuit of the capacitor 
CC 1 for charge conveyance, and the capacitor C1 for charge storages, and the 
capacitor C2 for charge storages is charged. 



[0044] Next, switches SW3 and SW4 are turned on, SW1, SW2, SW5-SW8 are 
turned off, and the capacitor CC 1 for charge conveyance is connected to the 
capacitor C2 for charge storages at a serial, and the capacitor C3 for charge 
storages is connected to juxtaposition in the series circuit of the capacitor CC 1 
for charge conveyance, and the capacitor C2 for charge storages, and the 
capacitor C3 for charge storages is charged. 

[0045] By repeating change actuation of such turning on and off of switches SW 
[ SW1-] 8 at a high speed, it charges gradually and the capacitors C1, C2, and 
C3 for charge storages are maintained at the stable potential. And the partial 
pressure electrical potential differences Vd1-Vd4 are outputted to an output 
circuit 24 as an electrical potential difference charged by the capacitors C1, C2, 
and C3 for charge storages. 

[0046] The transistor control circuit 245 of an output circuit 24 repeats the 
actuation which turns on and off transistors Tr1-Tr8 with the high frequency of 
about 100kHz, as mentioned above. Thereby, the output voltage of the 
operational amplifiers 241 P-244P of a P type drive of a pair and operational 
amplifiers [ of an N type drive / 241N-244N ] output voltage are equalized, and 
the desired driver voltages V1 1-V14 are outputted from a terminal T1 - T four. 
[0047] According to such a configuration, by distributing the electrical potential 
difference charged by the capacitor CC 1 for charge conveyance to two or more 
capacitors C1-C3 for charge storages, a power unit pressures partially the 
magnification electrical potential difference Vd4, and generates two or more 
partial pressure electrical potential differences Vd1-Vd4. For this reason, as 
compared with the power unit 2 of the configuration of drawing 2 , the current 
which penetrates the partial pressure resistance R1-R4 of drawing 2 , and flows 
can be abolished, and the consumed electric current can be reduced. 
[0048] Moreover, the electrical potential difference which equalized the output 
voltage of the operational amplifier of a P type drive of a pair and the output 
voltage of the operational amplifier of an N type drive is outputted as driver 
voltage by changing and outputting the output voltage of the operational amplifier 



of a P type drive of a pair, and the output voltage of the operational amplifier of 
an N type drive to a high speed. For this reason, the power unit of this invention 
can output the driver voltage for driving a display device as compared with the 
conventional power unit with an exact value. 

[0049] Although the power unit 2 pressured the supplied electrical potential 
difference partially, and two or more electrical potential differences were 
generated and being outputted to the output circuit 24 in the above-mentioned 
explanation, it is also possible for a booster circuit to generate two or more 
electrical potential differences, and to carry out a direct output to an output circuit 
not using the partial pressure circuit 23. 

[0050] In this case, a power unit consists of a booster circuit 71 which generates 
two or more electrical potential differences which carried out the pressure up of 
the supplied supply voltage VDD, and an output circuit 72 which amplifies the 
pressure-up electrical potential difference supplied from the booster circuit 71 
about 1 time, and is outputted as driver voltage, as shown in drawing 4 . In 
addition to the output circuit 24 shown in drawing 2 , an output circuit 72 is 
equipped with operational amplifier 240P of a P type drive, operational amplifier 
240N of an N type drive, transistors Tr9 and Tr10, and an inverter 250 so that it 
may illustrate. 

[0051] A booster circuit 71 Since a pressure-up electrical potential difference is 
outputted to an output circuit 72 A charge The switches SW1 1-SW18 which 
change the connection relation between the charge conveyance capacitor CC 2, 
the capacitors C1 1-C14 for pressure ups, and the charge conveyance capacitor 
CC 2 which supplies a charge to the capacitors C1 1-C14 for pressure ups to 
store, and the capacitors C1 1-C14 for pressure ups And it consists of switch 
control circuits 71 1 for pressure ups which control turning on and off of switches 
SW11-SW18, and the electrical potential differences V21-V24 (V24>V23>V22>) 
and electrical potential differences Vdd and V21 (V22>VDD>V21) which carried 
out the pressure up of the supply voltage VDD are outputted. 
[0052] The switch control circuit 71 1 for pressure ups turns on switches SW1 1 



and SW12 first, and impresses supply voltage VDD and reference voltage V21 
(=0V) to the charge conveyance capacitor CC 2, and the charge conveyance 
capacitor CC 2 is mostly charged by VDD-V21. 

[0053] Next, the switch control circuit 71 1 for pressure ups turns off switches 
SW11 and SW12, turns on switches SW13 and SW14, and connects the 
capacitor C12 for pressure ups to juxtaposition in the series circuit of the charge 
conveyance capacitor CC 2 and the capacitor C1 1 for pressure ups. The 
electrical potential difference of the both ends of the capacitor C1 1 for pressure 
ups is VDD-V21, and the capacitor C12 for pressure ups is charged by about 2 - 
(VDD-V21). 

[0054] Next, the switch control circuit 71 1 for pressure ups turns off switches 
SW13 and SW14, turns on switches SW15 and SW16, and is ****** to 
juxtaposition about the capacitor C13 for pressure ups in the series circuit of the 
charge conveyance capacitor CC 2 and the capacitor C12 for pressure ups. 
Therefore, the capacitor C13 for pressure ups is charged by about 3 - (VDD-V21). 
[0055] Next, the switch control circuit 71 1 for pressure ups turns off switches 
SW15 and SW16, and turns on switches SW17 and SW18. Thereby, the 
capacitor C14 for pressure ups is connected to juxtaposition in the series circuit 
of the charge conveyance capacitor CC 2 and the capacitor C13 for pressure ups. 
Therefore, the capacitor C14 for pressure ups is charged by about 4 - (VDD-V21). 
[0056] By repeating such actuation, it charges gradually and the capacitors C11- 
C14 for pressure ups are maintained at the stable potential. And a pressure-up 
electrical potential difference (Vdd, ****-|.****4) is outputted to an output circuit 72 
as an electrical potential difference charged by the capacitors C1 1-C14 for 
pressure ups. 

[0057] The transistor control circuit 245 of an output circuit 72 repeats the 
actuation which turns on and off transistors Tr1-Tr10 with the high frequency of 
about 100kHz. Thereby, the output voltage of the operational amplifier of a P 
type drive of a pair and the output voltage of the operational amplifier of an N 
type drive are equalized, and driver voltage V21-V24 of a request and Vdd are 



outputted. 

[0058] According to such a configuration, a power unit carries out the pressure 
up of the supplied supply voltage VDD to two or more electrical potential 
differences, and carries out the direct output of the pressure-up electrical 
potential difference (****1- ****4, Vpd) to an output circuit 72, without minding a 
partial pressure circuit. For this reason, since a partial pressure circuit is 
omissible as compared with the power unit 2 of the configuration of drawing 2 , 
the configuration of a circuit can be simplified. Furthermore, since this power unit 
does not have the penetration current which always flows in the resistance R1- 
R4 of the power unit 2 of drawing 2 , power consumption can be reduced as 
compared with the power unit of drawing 2 . 

[0059] Moreover, the electrical potential difference which equalized the output 
voltage of the operational amplifier of a P type drive of a pair and the output 
voltage of the operational amplifier of an N type drive is outputted as driver 
voltage by changing and outputting the output voltage of the operational amplifier 
of a P type drive of a pair, and the output voltage of the operational amplifier of 
an N type drive to a high speed. For this reason, the power unit of this invention 
can output the driver voltage for driving a display device as compared with the 
conventional power unit with an exact value. 

[0060] Moreover, the power unit of this invention is not limited to the power unit of 
a liquid crystal display component, but can be applied widely as a power unit 
which outputs the driver voltage for driving PDP (plasma display), the EL 
(electroluminescence) panel, FED (field emission display), etc. 
[0061] 

[Effect of the Invention] As explained above, according to the power unit of this 
invention, the electrical potential difference which equalized the output voltage of 
the operational amplifier of a P type drive of a pair and the output voltage of the 
operational amplifier of an N type drive is outputted as driver voltage by changing 
and outputting the output voltage of the operational amplifier of a P type drive of 
a pair, and the output voltage of the operational amplifier of an N type drive to a 



high speed. For this reason, this power unit is an exact value, and can output the 
driver voltage for driving a display device as compared with the conventional 
power unit with a low power. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram for explaining the configuration of the liquid 
crystal display concerning the gestalt of implementation of this invention. 
[Drawing 2] It is the block diagram showing the configuration of the power unit of 
drawing 1 . 

[Drawing 3] It is the block diagram showing the modification of the power unit of 
drawing 2 . 

[Drawing 4] It is the block diagram showing the modification of the power unit of 
drawing 2 . 

[Drawing 5] It is drawing showing the configuration of the conventional power unit. 
[Drawing 6] (a) is the circuit diagram of the operational amplifier of a P type drive, 
and (b) is the circuit diagram of the operational amplifier of an N type drive. 
[Drawing 7] It is drawing showing the configuration of the conventional power unit. 



[Description of Notations] 

1 [ ... Train driver, ] ... A display panel, 2 ... A power unit, 3 ... A line driver, 4 5 [ ... 
Partial pressure circuit, ] ... A control unit, 21 ... A booster circuit, 22 ... An 
amplifying circuit, 23 24 output circuits, 63 ... A partial pressure circuit, 71 ... A 
booster circuit, 72 ... Output circuit, 81-84 ... Very small resistance, 85-88 ... 
Partial pressure resistance, 21a ... Power source, 21b ... The pressure-up section, 
21c ... The capacitor for smooth, 22a ... Operational amplifier, 240P-244P ... The 
operational amplifier of a P type drive, 240N-244N ... The operational amplifier of 
an N type drive, 245 ... A transistor control circuit, 246-250 ... Inverter, 71 1 [ ... 
The capacitor for charge conveyance, CC2 / ... A charge conveyance capacitor, 
C1-C14 / ... Capacitor for charge storages ] ... The switch control circuit for 
pressure ups, SW1-SW18 ... A switch, TO - T four ... A terminal, CC1 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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